GEOTHERMAL RESOURCES
Cochise and Santa Cruz counties lie entirely within the Basin and Range physiographic province which is characterized by numerous mountain ranges rising abruptly from broad valleys. At least four areas knoTNn to store thermal water at relatively shallow depths of 1200 m (3940 ft) are located within these counties. Numbered boxes in Figure 2 identify the three areas; There are a total of 25 thermal wells located within Cochise County.
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Water discharged from these wells has a temperature range of 3S o C C~SoF2 
Growth
Historically, the population of Cochise County has grown at an annual rate of 3.0 percent; projections show steady, continued growth (see Figure 3 ). Growth is expected to be centered principally to the south and west of the city of Willcox, the fastest growing city in the county.
Santa Cruz County has traditionally experienced slow growth; however, from 1968 to 1978 the population increased by 38.4 percent. Figure 4 shows that the population of Santa Cruz County is expected to continue to rise more rapidly than it has in the past.
Major towns in the two counties and their projected populations to the year 2000 are listed in Table 3 . -16- for space heating. A high demand for electricity occurs again in the summer months when it is used for irrigation and space cooling.
Citizens Utilities provides electricity to Santa Cruz County. Monthly electricity sales during 1979 for four of the area's largest users are shown in Figure 10 . Again, residential consumers show high demand for electricity in the winter months and in the summer months when it is-'needed for space heating and space cooling, respectively. This pattern of electricity use by the residential sector is not typical for cities such as Phoenix or
Tucson. For these cities, the use of electricity is highest in the summer months when it is used for space cooling. Demand for electricity is lowest in the winter months since natural gas is used to heat the homes.
The Town of Benson, the Willcox City Government and Arizona Public Service Co. are among the several utility companies that supply natural gas to Cochise County. Natural gas is used during the winter months for space heating and is used year-round to heat water. Figure 11 presents the estimated monthly natural gas sales for 1979 for both the Town of Benson and the Willcox City Government. For the residential sector, both utility companies show a peak in gas sales during the winter months with usage dropping off rapidly in the spring. 
..- 1-11-1-1-1-1-1-1-1-1 A major assumption of these models is that geothermal energy must be price-competitive with the lowest-cost conventional energy source in order to assure market capture.
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Development of a geothermal resource is characterized by large capital outlays, but a long-term geothermal investment has the potential' to provide relatively in~~pensive energy at a stable price. Unlike natural gas and electricity, however, geothermal energy is an unknown energy involving certain risks such as price and reservoir life and the need for back-up
systems. An analysis of the costs and economic competitiveness of geothermal energy must take these uncertainties into account. Thus, costs may be overestimated so that· the benefits will not be overstated.
BTHERM models the residential, commercial and industrial sectors of a typical city, each sector having unique energy costs and energy system physical parameters as well as different growth rates. The model possesses the ability to model each sector individually and can analyze the application of geothermal energy to new growth only, to conversion of existing structures or to a combination of both. The model also has the capability to model both private and city-owned utility development of the geothermal resource.
-27-Output of the model includes the levelized price per million Btu of delivered energy, the discounted present value of inves'tment necessary and the undiscounted values of investments for policy studies. Also, from input of the price and price growth rate of conventional energy, the model determines the discounted or undiscounted values for federal and state taxes, tax credits, royalty rates, property taxes and consumer savings due to conversion from conventional energy to geothermal.
Certain limitations of the model have already been suggested. Costs, for example, may be overestimated due to safeguards built into the model to take into account the risks associated with geothermal energy. This overestimation of costs might result in the exclusion of a potential use of geothermal energy. Another limitation is that the price of natural gas is taken as the price of competitive (conventional) energy, but not all users have access to natural gas.
The output of the model is not a substitute for detailed engineering design studies but it is useful for determing order-of-magnitude costs and potential benefits of geothermal energy development.
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